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Introduction
Let A denote the class of functions of the form f (z) = z + ∞ n=2 a n z n ,
which are analytic in the open unit disc U = {z : z ∈ C : |z| < 1} and normalized by the conditions f (0) = 0 and f (0) = 1. Further S denotes the class of all functions in A which are univalent in U, For f (z) given by (1) and g(z) given by g(z) = z + ∞ n=2 b n z n , we define the convolution (or Hadamard product), of f (z) and g(z), by (f * g)(z) = f (z) * g(z) = z + ∞ n=2 a n b n z n .
With a view to recalling the principle of subordination between analytic functions, let the functions f (z) and g(z) be analytic in U. Then we say that the function f (z) is subordinate to g(z) if there exists a Schwarz function w(z), analytic in U with w(0) = 0 and |w(z)| < 1 in (z ∈ U) satisfying f (z) = g(w(z)).
For positive real values of α 1 , · · · , α l and β 1 , · · · β m (β j = 0, −1, · · · ; j = 1, 2, · · · , m) the generalized hypergeometric function l F m (z) is defined by
where N denotes the set of all positive integers and (a) n is the Pochhammer symbol defined in terms of the Gamma function Γ by
The notation l F m (z) is quite useful for representing many well-known functions such as the exponential, the Binomial, the Bessel and Laguerre polynomial.
S → S be a linear operator defined by
where
It follows from (5) that
] is the Dziok-Srivastava operator (see [7] ) which was subsequently extended by Dziok and Raina [6] by using the Wright generalised hypergeometric function. Recently Srivastava et al. [17] defined the linear operator
and in general,
If the function f (z) is given by (1), then we see from (5), (6) , (7) and (9) that
(11) unless otherewise stated. We note that when τ = 1 and λ = 0 the linear operator L τ,α 1 λ,l,m would reduce to the familiar Dziok-Srivastava linear operator [6] , includes (as its special cases) various other linear operators introduced and studied by Carlson and Shaffer [4] , Owa [14] and Rusheweyh [16] .
Definition 1.2. For the function f (z) given by (1), Noonan and Thomas [12] state the q th Hankel determinant for q ≥ 1 and n ≥ 1 as
The Hankel determinant plays an important role in the study of power series with integral coefficients by Cantor [3] , and also in many articles.
This determinant has also been considered by several authors. For examples, Noor [13] determined the rate of growth of H q (n) as n → ∞ with bounded boundary. Ehrenborg [8] studied the Hankel determinant of exponential polynomial, and some of its properties were discussed by Layman in [10] . Halim, Janteng and Darus [18] have considered the functional |a 2 a 4 − µa 2 3 | and found a sharp bound for the familiar subclasses of functions of S namely, Starlike and Convex functions with respect to the symmetric points and the same for a subclass of close-to-convex functions by Chuah & Janteng [5] . Janteng. et. al. [2] also obtained the second hankel determinant for the functions whose derivative has a positive real part. Hayami and Owa cosidered the generalized Hankel determinant for some certain classes [20] and the second Hankel determinant for p-valently starlike and convex functions of order α [19] .
It is well-known that the Fekete-Szegö functionals is H 2 (1). Fekete and Szegö [9] then further generalized the estimate |a 3 − µa The aim of this paper is to study the sharp bound for the nonlinear functional |a 2 a 4 − µa 
Preliminary Results
In order to prove the main results we need the following lemmas.
Let ℘ be the family of all functions p analytic in U for which [p(z)] > 0
Lemma 2.1. (see [15] ) If p ∈ ℘, then |c k | ≤ 2 for each k ∈ N and this inequality is sharp. Lemma 2.2. (see [11] ) Let the function p ∈ ℘ and be given by the power series. Then for some x, |x| ≤ 1, and for some z, |z| ≤ 1.
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for some z ∈ U. Equating coefficients of z, z 2 and z 3 in equation (14) gives the following relationship 
with ρ = |x| ≤ 1. This gives rise to Case(i): First, consider the case µ ≤ 0. Equation (18) gives
Elementary calculation reveals that G attains its maximum value at c = l,m we get .
where w n := w n (α 1 ; l; m).
Letting τ = 0 we get . This result was obtained by Aini Janteng et al. [2] .
Letting τ = 0 and µ = 1 we get This result was obtained by Aini Janteng et al. [1] .
